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im^m 5 ] 

[ 0 0 0 1 ] 
[ 0 0 0 2] 

A-m(D^%m'^ t l.XtX^ < V ( LE D ; Ught emitting diode) -t^ , ^^ 10 

( L D ; laser diode) M 3t ^ h^UM ^ ^^ T V ^ ^ ^ n&(Om^^'^ L E D i: b T 
. ^feLED. ^^LED. ^^feLED. W-fe L E D * if Hi Hg $ ;^ T V^ ^ , -fe L E D 
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^^Ji <t:t-^LED;iSfe^^ S-fe- Mfef^A 1 Ga I nP^^7tS^i~^LEDl;^J:oT 
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m\^^ilX\^^ t t^^fjt^^ m^\±^\^\-^^^X\'^ h , G a CO L E D 

■^M n G a N CO T I n G a N * L E D . I n G a N - L E D i # < * til 1" ^ 20 

. -7 r ^Xm'm^^^(r)^W^\^G ^ l<iX-h ^ o h (D 1. E T) I. D (D ^i^it 
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J:t9/hM. J:*9S*#^ J;i9fSSi^. J: '9 ^ffl ?i B •fe7t#> m m/^^ o ci^ t;i;f# yt ^^ 

-C'fcSo Si • /hiy • • <!: v> 9 r <t T^foml^ ^ 11 1 5 -N^ fls: 1^ ^ b ?i 
I ^ cb S .Iq i^ ^ o 
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* H . * -fe L E D . L E D . -fe L E D /j^ # 1~ ^ S /J^ b . r. tO (7:) H :^ 

— m \^ M ^ it l'7 T m P# :h t ^ -t. t ^ ^ X h ^ o ^o:> ^ 0 3 L E D Jl 

■ri:' J:iit.* ^ ^x — SM- IfeiS t:> ^ ^xT S J: 5 fo -5 o 3 fe'tl'^ S X ^ ^ (D ftt^^j^^m 40 
b * -fe ^ .X T I ^ i't V ^ c?:) T:^ ^ ^ 3 ffi L E D ^ /cC it (-J V > o 

[ 0 0 0 7 ] 

-^r^xte: 3 a^li (T:) L E D fllii^ ■ llBE • ^ ^ S 7 -e ^ b ^ 

h -f 3 'll.M i S o ttit tci M b o ^ fo o r M X. '5 CO ^^ii b i/^o ^ J: 5 FfalM i)^ h h 
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t h X (D h h ^ o ~ l-X .1 11 G a N - L.' K B { G a N ± (D ?^ % M ^ ) ^YA 

G jti^ X tcM^ L E D X h ^ a t 5 — O Z 11 S e - L E D (D Z n S e .1£;R ^ 50 
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- X ^yt# t V Z n S e - L -E D ^ itn ( Z n C d S e ) (Tj^^lZ^^XZ 
n S e (S A^^tt^^^) U T M -fe ■ ft ^ ^§ * $ * ^ ^ -fe ■ fe-fe 

J: oTSfe^tt^ t^D-trfo^, ^;itij# ^ G a e -fe^^^*^ (A) , # 4^ Z 
n S e a -fe^^*-^ (B) i:ii?i'^^5o ■^i^-^:';^^i•-oV^Tt^^.PJ-r 

[ 0 0 0 9 ] 

(A) GaN^S-fe^^fel^^ (YAGH-InGaN-LEn;|lll) 
:itl\'t I nGaN - LED ^ffl V ^ ^ (7:) . M X. \^ . 

[0010] 

r m D - 2 (D7k^u^s^\^mn 3 ^mn . s (vmic i n g a n - l e d 4 is 19 # rj- 

5o MSi 3 tiijic e ?gS;ljpY AGm3feffl^^3^m^i^:^c:itiIg 5 ^iR^-r^o YAG:^^^Hrjl 
^ W ^- ^ -twu — (D V ^ 3t K b T « T- ilij E ^ ^ 

^±li-II:.^./Uaf^^^7^{g;V^*^'^3t■^ W 9 o H ^ i±i 1" ^4 ^ -Mb: 7^ ?ffJ t l" 5 o l/^ 6 ?) ^£ 
[0011] 

I n G a N - L E D 4 (DmS 6 . 7 !7 S . 9 i;iJ; o T U — K 2 t U — K 1 0 20 

^i^^o ii — K2. 1 0 i7:>±gl5^S7fe^0iarj^ 5 fl^gii!;iftrig 2 0 l-;! J: o Tff ^?h.^o 

J: o T^a#§y CO e -fe^TfeS^/pM^^ ^tL^o InGaN-LED{^»ij^t4cr)i^:7r--r-¥'£ 

[0012] 

ri^^irnGaN^»feLED4(?:>ill^}^. YA G ^ »J-^^r 5> ^ it :(Sr^g il 5 "C^^gl b 

. m-3tSn^ J: oT»-fe7tB (D — gI5^ft-fe3feYJ:ii£mL-. t ^ # 'fe * B i: -fe 3fe Y ^ 

i" ^ r. i: J: o T . Bfew (=B+Y) ^J65i,bXV^^o ¥ — ^ ^ ^ "C' S -fe ^ -11= -5 c 

<!:: /i>s-e ^ § o r. Y A G'^^m t c b ^ o:)^^!^ b r v> ^ , i n g a n 

" L E D <^ # -fe 7t B t b T 4 6 0 n m O ^ffe ^ fl^ ^ o Y A G ^ ^ ;}^ 7t ^ ^fe Y CO f^l^ 30 
'L^ -ft i'^ 5 7 0 n iTim.&X h ^ c O ^ 19 Y A G 4 6 0 n m W e 3fe ^ K b T 5 7 0 n 

111 as y a - K - o ^3: ill i" ^ (50 ^ o 
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^7tml^(D I n G a N - L E V ^ ^ M & X M 0 -^9 tz h . CO fi ^ 7^ St ^ ft # -p^ <h V ^ 
5 fiJ,'^.;^^ fo <3 , b;6^ b Y A G /^^^3g0J1 (O < PiiilZ ^ i^T b^ v^ . b 

^^^ms^j^fii^ < ?j:i/^o 7 0 0 0 Kum(^ &-^mitm^^-mm.L.x\.^ 
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( B ) Z 11 S e ^ a fe'^7fe»-^ ( Z n C d S e f I 5t . Z n S e SS'^Tfe^'l ; IH 2 ) 
r ^ *1 W ^ t b T I n G a N - L E D T < Z n C d S e - L E D ^ 'ffi 5 c It 3fe $IJ 
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J: o T ^1] it) r tS* ^ ;h. /c ^) T ^ o El 2 ^ -r L E D 3g ^ ^i-o G a N ^« 

< Z n S e 2 2 >^ V ^ To o ^i^^W) K ^ 37^ ^ ^^ 7t Z n S e S^j^ 2 2 CO (-^l Z n C d S e 

1::° ^ 3e /ixJl j: (9 ^ ^^tii ^-IS; it ^ o Z n C d S e 4 S 5 n m (D ^ & ^ [±li^o Z 
n S e ffi 1- }^ . Is A 1 . In. G a . CI. B r O fnj ^ 7t >C.^ b T K — :7° b 

T & ^ a Z n S e ^ffi 2 2 W (?:) — PJ^ l|X b T 5 8 5 n m t^: "l^ 'i> .^Sr t o 
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[0017] 

mmizi^m 2 (D z n c d s e - led ^ d — ]^^\C'\tnMmmm'v^mAyx^m i (om^(o x o 
^mm. Y — y^ 1.x 11 Ms^is ^wk^%mt Lxmm^-^ o ^\fm(oz n c d s e \^^^^^ 

[001 8 ] 

xtat^bTv^^, -z^-^^ m^k-^-n\z.^9)}^\\m't^mm^i'mi^tfi^x\^^o yago^ 

[0019] 

^i^m — Z n S e (D^ytCO :l t ^ S (self activated) iP^^o :i H . 4 8 

5 n m(DW'^yt t ^ ^IJ^^^M-^ b 8 SnirKD^-fe^t^^SfflU. 1 0 0 0 OK— 2 5 0 0 K (D m 
(Dii:M(0-&UA(0 a -fe LT V^ ^ o Z n S e Sffi ^ W < -t ^ ^^-^ ^ ^ T ^ t 

^3fe/6S*^^^-?t?!9 Z n C d S e^3¥:S<5C>#fe5fe:^^W:*t^?i^o &&m<VM^^ 

-5 □ 

[ 0 0 2 0] 

^^(O ^.^ V ^ y ^'(DJt^^^m-it t VX Z n S e . S i C . G a N 3 o 7)^ fe ^ 

o s i c \^fsmm^xmmi^>m< w^^^hm^\^t^: h^^^^^o m-B^B^m^mmx'^ ^ z n 

s e ^'^ — 7^^:;bXh<:>fz^K saft [±i^y'r-f-t'£t^±(7:)GaN. r nGa N^^^Jezi^g) I. 

nGaNW-fe^/ii^fl:*'^. iS, =^ :^ h (D W ^ L E D t b T )#flJ ^ M i6 T V ^ 6 „ In 

[ 0 0 2 1 ] 

[ 0 0 2 2] 

( c ) ^nm (0 3) 

J: o T fji b J: 5 o IS] 3 -fe it 0 -r- o &i^m t 5 i^-^uytm^ t-n'^^ -f* -fe o v^ 

?io T to ^ ^0:x.^wV:^'— (N h V ; Nt^5fe-7-S5:> v ®J iSc ) T V > 5^ <t "C 

§ (7^ -t'rJ:-Z:}5fe7£;^^"C' ^ ?te Vt^h -fefl Sr^- x ^ f?:" /c tO-^ b^f.W^^ft o Xh z t 

X o 

[0 0 2 3] 

r xm t m^um b . .» bytziricTciM^is^p^-j .^-r ^ , sm-ft: b r^vr^ x^kx = 

x / (x + y+z) {ZX<:>X^PL. M^'it V tz.Wi ^ Y = y ^ ( x + y -{- z ) J; o T -^^ ;t 

X -^Y < 1 Xts: frtntf/^ b /.^ i?'(5Q J: 5 -fe co Z. vf^c jcM^il ± <59 - .-^^ J: o T «m ^ 

^^ ^ a ¥ -fe ( ^ b /j> 6 IS m ^ ) n m m m m <d s m ( ;ri n -e ^ i- ; a b c d e 

f g h i j k m n p ci ) triK^, mi^Mi^U(D:^y (DUm ^ ^Jf (DUmX h ^ o 6 2 0. 
6 1 0 i 9 C> S ^ n m T II b /c t T -5 o 6 2 0 5 3 0 n m ( a b c d e 
f) flii:i*t^i^v^7!l>\ »j^JS^> z ^ ^ (/^n^:^\tX^Y 1 \z.]5:< X ^ (D ^ 0 

S t^c t:: 7i ^ o 

[0 0 2 4] 
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m CO 5 2 0 n m ( g ) jb^ h ^ n^l'tT ^ . 5 1 0. 5 0 5, 5 0 0 • i: T ^ (hi) 
. C4^ftgR^^;65^&^/^ < <!r V^ <o Ytti tcfp\5 i o ^SiBK^Ii^o 5 2 0 

iim'/)~^b (Di&T^^'^Wl^^ic: t\^^-DX 4 9 5 nm (i) b .x jjfe % 61^^ b ii X. ^ 

[ 0 0 2 5 ] 

(D^m ^'h c d e £ g h i i k m.11 p d ±\Zh ^ c -fi- U . « ift n p d a T L- ¥ 
[0 0 2 6] 

b 7t -fe T r. CO ft ^ (t:) g^M- fe § c -fe^ xi^ « 3-S i- J5 J: fr? $p co.^ I- J: o T 

^-m ^ ^ J: 9 ^ o ^^U(Dmj{^xm/uriu6^7!)^ &^m^wxh ^ o ^^m^ i^^^h 

t> i: fe^^^^i: - t*J^^^;^i-^ 7c it) <7:)X5fet-i- 3fe ill <7:) £3 » . #t{--o 

V^-Clft?f0tt7!>5'S:}t $nv^^ (7:>T^ " v^ LHo coeoil-^ b /c ^ fS /jS -fe S El -t 

[ 0 0 2 7 ] 

^:&ftt&5o b;6^ biiftattSr^^: < o 5t5fi(D J; 5 :?i)^o » ^ /^^ o 

[ 00 2 8]- 

[ 0 0 2 9 ] 

[ifc 1 ] 

exp — ~ 1 
{kT J 

[0 0 3 0] 

*^9 7tv^o rfiSk:2;?fig (>o ®^J^f$m^ d k , d k ^ d k , = 1 -o v^ r — o tic ftg ^ ^ ^ 

iifc V V - c / ;i = c k / 2 7E Tfo k ^Fb1{:- jb^v^T^*^^^3^F^^(?:)-'e d k ^ d k ^ d k ^ 

= 4 71 k ^ d k = 3 2 7t ^ V ^ d V c X h ^ -/j--^ h . m^Si- * 

[0 0 3 1 ] 
[«C 2 ] 
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[0 0 3 2 ] 

h V ^ I't T S ^ 

[ 0 0 3 3 ] 

o 'VTnax/T=co 
c on s t 2 X T t 7i 
[0 0 3 4] 



f ( V ) 1^ g ^ 

9iJ ^ <t S T 

T & ^ m^<D 
h ffi fc ;^ 

[ 0 0 3 5 ] 

1 0 0 3 6 ] 
%^i^^(D (A) G 

0 11 in CO W ( 

— ^ c?:) fo H fe ( 

1 n G a N - L E D ) 



II^ yl/ 



n s t 1 , V m / T = c o 11 s t 2 t: ^ o ¥ {£ x. v m = 

(i) -CM^/.^v^, ^-^^h^v^g (v) tUT^ (i) (t:) 



-ocoy^• ^ 7^ - ^ {•^itfett'C ^ . m i$: 3tg It 

mi$:iisMf^^ f<<>M'fet^7:)S 1 0 o%x. Bf^mmt^ 



( 3 ) /j^ b ^O X U 

: fe /c. ^ o * 



a 

m ) 



a-fe^S^fe^^tT:* I iiGa N - LEDf'5:El3(?:>'feff|l|tc:4BV^T. 4 6 

^ f§ 4£ U . C e K - :7'' Y A G is 3^6?riJ f±# -fe 7t ^ §S b X 5 6 S n m 
d .-^J ^m^-t^, tlt^h (A) GaN^e-fe^*^^ (YAG-4- 

(lEiitm d ± co.^. Jc: ^vl- j^;; i- 5 S^t^^ f^'&^^J&X^ ^ o ti:i|.^rn d \-l 
1/ > 5 ct:) f± w ct:) §[5 X - 0 . 3 1 . Y = 0 . 3 2 CO -e 6 o r^. ^ /i^ ^ SI V ^ a 

•fe tc: ^ CO I n G a 



N 



a 



[0 0 3 7 ] 

t 5 O CQ ( B 

11 C d S e /j^ 4 

I n s B r > 

) t . Z 11 S e 

60 -fe !9 

19 Hi /jS t 

[ 0 0 3 8 ] 

C r 1 0 0 0 

3 0 0 0 K . 2 



) Z 11 S e ^ a 7fe * ( Z 11 C d S e / Z n S e ^ ffi ) \±'i^\±m(DZ 

8 5 n 111 CO W a-fe m ^ b fa 3 CO -fe |g] CO j j;i jct j^;; ^ , ^mv^ (A 1 

CI. Ga, r) K — :7"ZnSeCO'^7fe^* 5 8 5 nmgJ!tC0|t-fe^c:)^3t 
3 i;i :to V ^ X -r ^^ c l-c fo /c -5 o ?g 'l± Ji /J-^ b cO 4 8 5 11 m (7:) # -fe jfc ( j 
mUt^ b CO 5 S 5 11 mt0^^fe3t ( c ^J^-g^j* ^ § <k lEi^ j c AiCO^M 

5ri:f^ZnSeJ?:^. ^MfeftS^^Mk ^ii-T^^ co S S (O a -fe ^1^ 

OK. 8000 K. 7000 K. 5000 K, 5 000K, 4 000 K. 
5 0 Q K<D-^'&A<D ^^ay&m^^ i: ^X7r^\^fz.o co J; ^ Z n S e 
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^ e ^ ^ * -T- E 4* j c (D m ^ ^ ^ < X s -^m^^^ ^ M < f^m ^ o '^(Di^fj^ \f -e ^m^j: 

[ 0 0 3 9 ] 

[ 1 . Z n S e S a fe^g7fe*^(7:)flJ.S i: 
ZnSe2S:afe^§^ig^(7:3fe(D-^)5S;^'feaFIEl (03) X ^ t . ZnCdSe-LEDtTD 
# 7t B ( 4 8 5 n m , j .-^J Z ii S e CO ft -fe 3t Y ( 5 8 5 ii m . c .>^J & /v 

B:^ i o S'&ytiDWiB (1 0000K~2500K) <!r. (St? — ife UT V^So Z n S 

^-f Xi^M<D'&&m (1 0 0 0 0K~2 5 0 OK) oe'fe4rt#^ri:755-e^§^ ^^mi^t'^ 
[ 0 0 4 0] 

b /i)^ b 5, z n S e ^ L E D ^1 ^Mb U ^ i~ < ^ -^n ^ V ^ v'^. -1? ^ c ^fe o:) it ^ 

^ o 

[0 0 4 1 ] 

Wfe^t CO ^h^/^^* /h ^ < 7i ^ o ^-tw^:3^^ — CO J: !9 -(Svwi 8 5 n in3fi522 ( j ,,^J (D^^^ 
^^mi^tit^. 4 4 5 n mCOWfe* i J:b-<T 2 ^S^g^^7:)#'fe:)t7)S/e^^^ ^ ( B : Y - 
2:1), 
[ 0 0 4 2 ]. 

^ ^ixw-^yti'^n^^t t i:\::-<xm^m^yjUS:^^(DxW'&yt(D^tm ^ v ^ ^ <a ^ s 

[ 0 0 4 3 ] 

^ iXlZ M l^X ( A ) G a N ^ ( I n G a N - L E D + Y A G ) (D B "7- X l^W ^ ff^ 30 

4 6 0 n m 4 4 5 n ra T ¥ — tJS < , i^^^ fj: y< ^ — (D J:b f^. B : Y == 1 : 1 'C fc !9 

. * ^ z n s e ^ j:b ^ -c- rj? ti^ o ti -Z)^ h m o:) W ?fJ T ^ o G a N ^ (t:) ^ ^ m 

[0 0 4 4] 

L 7!f^ b ix S) , t ^ o Y A G + I n G a N - b E D a f§ 7t ^ rJ: > m 3 fx- h 

J; 9 W'&j'tm i: ^-fe^fe cl ^irJi^" A>/c aiiUm d a-fec?:>*/LS (l000gK~2500 K 

) l^X 7 0 0 0 KXf^-r ^ 2: ^ ^Eil^- n--^ X h o:)X ^ (D '^'Ui^ (D & ^ 

^ C /j^ -e t 1/ ^ , 7 0 0 0 K {-J- ^£ J: 19 '(S V ^ -fe S ( 6 0 0 0 K . 5 0 0 0 K , 2 5 0 
OK^) tTD a-feSr-^^-e^ 40 
[ 0 0 4 5] 

— ilk'tC &^mMt(0-&'^^^\± 3 5 0 0 K^&mcOi&^^'^U^X h h o I n G a N^afe^Jfe* 

^fi. a fern?* <!:: f'l^/^o Ttfer^ftco afe b/i-^m^t ^4v^, ^ mmmo?^^^M-)tm 

-7- i: bX l^'lJ^ X. ^^V^e ^ h ir^cij^ -C'^ ^ "i^tgtirJ: ^ /j^ ^ /j^^ ^ i: 

[0 0 4 6 ] 

ii ^ X V ^ jfe 1/ ^ c 

10 0 4 7] 

J: «i} tel/^ , A l!i<l id J-J: 6 0 0 0 K J: <9 V> eo a !9 [ij it ^ /h M CO B 50 
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[ 0 0 4 8 ] 

Ig-T-^ffi^-r^o ^^^fttSOMV^W-fe^fe^^^Tti-^ I 11 G a N - L EDmyt(D — U^ Z Ti S S 

[ 0 0 4 9 ] 10 
2. I iiGaN - LED}rj:oT^^i-^#'fe^C0^Sft^4 1 0.nin~4 6 Onmteif 

^ o tb # Tfe "C ^3 M riS -fi: to -e ^} E] 3 -fe El t;:: :jo v ^ t T t?:) m n (DU6j'(o?tit\:i 

Mlt^^^o ^<D X. 0 ^j:Mm-§:(DW^^\-±Z nSe^ (ZnCdSe Sttil : 4 8 5 n m ; 

j .^J j'^tl>7te V^o -^tL'CG a ( I n G a Nffii^il) OLED&fflV^<)« I-nGa 

TiJ^ b 11. L E D <D.r^.TM^ 5fe3z!i (A) Y A G + I n G a N - L E D t 

[ 0 0 5 0 ] 

3 . M'&yt(^:>ikA^ 5 70nm~5 8. 0 ii m "T -2) o ^ H 7^^ if S. ?i ^?S.<L- & * 

J: o T L:^c CO "Cfc ^ c ^^^(D^^^'ii^ (a) Y A G -I- I n G a N - L E D 5 6 20 

8nm (d.^?J 6Q^7fe^?&:ii~^CeK — :/YAG^•fie:oTV^^;6^b 7 0 0 0K(^Qefeb 

;0^-^^-e # >i v^3 d t^*-fe^ 5 i !9 ^^^;#^r3fi:v^, ?^ o ft * fl: 

35 V ^ -fe Tfe l§ ^ ^ it ^ n -E El 5 7 0 n m ( v ."^J ^ 5 8 0 n m ( u <S ) F^l ^O |b B] 

T ^7 t :i \z::$:3^ m o:> j:^ (D — h ^ o 
[ 0 0 5 1 ] 

4. bTtf -5 (gFfefflJ--T b r) /c «i6 tc: ^J: Y A G Ji^. CD ifr ii: 3'6 '1^^ 30 

T ^ c :^mm Z n S e Z n S ?l,fa T fo ^ Z n S S e ?S ^ fl! V^ :6 o iffi 14* Z 

n S S e 1^.* 7fe ^ b m^t^ ^IJ^ t K - ^< V t> X-h^. K - /-^ V h A 1 

. In. Ga, CI, Bi-s leOV^Tn^a^^Tfo^e V> ^ "^Tfe^f^s Z n S S e 

lii 4^ A 1 . In. G a . CI. Br. I ^7) /.^ < ^ 1 ^ * J^J^ ± CO ^ M ( K — /^ 

h ) 1 X 1 0 ^ ^ c rn ~ ^ ± (t:) ft ^ ti. T i/^ ^ CO -e fo ^ o ii^. T 7^' ^ i-fe 

i:: L V ^ . K — V h ^iti^ ^cri^Jt-A.fz.'O . "^bt^^ (OW-'^^'& ^ t \-c X X %l 3t 

(uv) (O^^n-^^A'^-^-^^Z. ht^X^ -:^^'0 ^^m}:.<0^^% ^ ^^%(OW:j^ (m 

n ~ u V ) \z. V ^ T -fe :^ f }% t: 5^"^ o T _h T e 'It ^ /j^ "c # o Y A G ^ tt 5 

* (A;md) ct !9 e fe® < A b T o^ ^ b . v> 6 /^-fe^^iS 

^'^j*T-^^c it^feW)?^/' ^ti^i-. K->-^'>^ h fjSit ^-i^f 5 :i J; o T^-fe^t (uv 40 
) j:b S ^ rS is V ^ i:^. CO 6 -fe & ^1^ ^ c /j^ "C^ ^ ^ o 

[ 0 0 5 2 ] 

K — >^ h ^ L T A 1 . In. G a , CI, Br. I (D M t'^ \^ <D Z n S e Xfe 

^fe *5 t U T j$ 9 5fe W ( B ) i: ID C -e fe ^ o L 76=^ L ft Z n S e XMi < . Z n S 

S e ^ 3i itffi ^ 1~ ^ □ ^ b L E D 7)^ Z n C d S e < I n G a N T:' fc ^ ^ 

[ 0 0 5 3] 

5 . Z n S e \^ /^ > K -V f)^^ < . Z n S K y /J> ^^^^ (O X . Uik It x 

J: o T CO "1^ m(D^< K -A- :y :7'(75 CO $rf^6 r. t /^s -e t ^ o '^^W^<D'^%'^^ (0^^t^\^ 

. Z n S S e Hi 4^ CO Z n S CO ffl jjg it x , Z n S e ft jJ^; Jt ( 1 - x ) t b . x ^dT 0 

. 1—0. 4{^T^oiEb<ft?I:0^0j:b^A?h.TZnS^Sei_^ (0. l^x^O. 4 50 
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) t * f-f i V^ (75 T ^ ffi ¥ fc6 tb X ^ B& b T V^ § o X = 0 tj: h Z n S e t^^^^ 

t ti: ^ ^^^m (B) (D'^ytiRtm — i^^^^o u;6^b. ti^^^'^ytmt'T^t. w-Skn 

b^5o Jt.\^^mm(OBM(D^U&(0 ei-&^^'^^4^'l^^^'<:^^ f;it^hZaSe (x = 0) 

[ 0 0 5 4 ] 

^ v^o r z n s (x = i) tri-^ :^^&fl:>6SMi-^^r fi^^feM (a) yag+i 

n G a N - L E D <t 1^ ^^1 V > ^ £S (7:) 6 b T:' ^ V ^ J: 5 1'- ^ o ^ -i:^ * ^ PJ^ ?M 
S i^b X = 0 . 1 — 0 . A t-r^o M (O & y< l-^^ ^ -Y iy y ^ CD h (D tj: o ^ (O 

m ff. \^ 'c 3* ^ « 

[ 0 0 5 5 ] 

*S<7:>J?^ J: !9 >^ t < -r 5 CO^Sg^ bV^o ^B^^-^ll (A) (DYAG(1YAG (yttrium alumin 
urn garnet) (7;) * ^ S K B 5^ b 7c t (T:) ^ 3t ^ t) t 

[ 0 0 5 6] 

b;0- bmJtB(75:^M*^^ K — b Z n S S e #S t7:>mii3'7te ^ i:-^^'^ ^ ^ Y A G 
H \^fl\'^^tl-^t'^h <^ t\^b t Z n S S e 7^ t4 /J^ ^ o bT 

mf^^ i^^^^-r^ t mm \^7\^i)^mK\.m^ z n s s e t^^7\<.^m.^x^it b■•^i-v^o ^ j: 5 

Tiffi.-^. <^S:)JK b?it tttLtf ^Tfe^iJ <Jr bTfiJffl-C'^ -efie*t?5'E^fe^iJ i: »o T«»*r- 

^J:/-t^<. i&ibcco^Jiigifp . ^Sh^c?:) z n s s e 9 :i ^ t:ii-^o r r :jo v^ t fi 

!X7Xic: J; ^5 ^Mb affi3&'f#l;i ^ c ^ (7> J: o f^mxm,<D Z n S S e V> ^ , 

[ 0 0 5 7] 

B {:i /.e ^ o -fr^xT^efF- /j^ A v^yj/j^^ ^ X h ^ , #S h1 (t:) ^ J^^J S 7P 7t ffi i? ^ 1^. ^ 

6Q CO;0^ J: D M bT V^ -5. :L<Dm'^ ^ (Dm^n. (grain) h W-^Ji \^ i^^ . ^ 

n-i^ rJ: ^ 7t CO m T :ai M ^ ^ c 

[ 0 0 5 8 ] 

7. J:'9 0*b<flZnSS e'^'5tS^¥Sf0ZnS S etrj:o-C^^^-r^o^fl*#0^O 
fe.J'?- (boundary) (^J: 7t ^ S^J J^C S 1^ H 4^ ^ /ii^ b ^lii # (tt f ji ^ //^ * 1/ ^ Jl ffi 
e^^f t t?:) i: sx. ^C7)- K-y" Z n S S e * J^S Bj? £D :S T^ffi 

i: bXSS'efc^o 5 rj:V> 9tc7:)6QZnSSe i^iiSrii(l®¥t^fl^:lx4V^, 'ft: #ij T 

'(1^ ^ r. i: T' # ^ B# mi}^i)^i)^K^ :^ h T fo ^ o =^ h T ^5 ^ v^ 9 -e rJ: » ^ ^ 

(i, CD Z n S S ^ ^ t k^fl ^ 0 o 

[ 0 0 5 9 ] 

S . # 7*6 7fe L E D i: b r B 7fc ft 4 1 0 n m ~ 4 6 0 n m (7:) I n G a N ^ L E D 

m\^^. :ii%\^WcVc^'^^X\^^h [llic jo V^T*fe^t^7:)^^'c;ffii^$6^m n b|l'fe:7t ^ * 

■fe 3fe ^ar /^^ tej W ^2:' ifg < It-i^J ^ J; 5 i^- 1" -S) fc i^) T ^ o ^ i::: J; o 'C 7 0 0 0 

K ct ^9 -(S -fe t^i.^ e ^ # 6 o 

[ 0 0 6 0] 

9 . Z n S S e 5^ lii "=1^ CO Z n S <7) ffi ^ it ^ X , Z n S e (75 ffi J:b ( 1 ~ x ) b . # 

7t ^§ i-'i: L E D C7>f g -g Sr X E D cl:: b i: # . 1 l e d ^ 1 2 3 9 / ( 2 . 6 5 + 1 

. 6 3 X - 0 . 6 3 X M n m i: i~ ^ (7:) M * b V ^ e Z n S e (T:) >^ K :y ^ I'l 2 . 7 
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e V 65 ^ijra ?^ * 4 6 0 n m T ^ o Z n S (7!) >^ K =3r> (1 . 3 . 7 e V "Tr ll5i 

^fe* f± 3 3 5 n m 'C ^ o it S ft ^ L E D O * i^i 2 . 6 5 ^ o T 4o ^9 . y< ly ]- 

^ 2 . 7 ^ o r V^ ^ o ^ Z n S ^ S e ^ „ , CD /<: K :7'' 3S fgl 6^ E g 

= 2. 7-fl. 63X-0. 63xM;iJ;oX-^x,bn^o/^>^K^^-V^>7^-r'1239 ( 

= hc) tmu^^^^ riiamiyLX-mm^vfz.h(o\ztj::bo -d^^ ±(D^n:^mm-<:^ 

9 ^ W (DMu^ Z n S S e- CD K :y J; ^9 -fe V ^ — ^ 1$ O ( g ?S S c':^ ) * 

a fefflfeSw^^ltfi-^ v> 5 rj:^ < ^ij£D b II *6 T ^ . 

I n G a N - L E D (7:) # ^fe Z n S S e ^tU (D mm X^m^ ^ ^ T SM^ 1"^ "C^iJ:^ VX 
\^n^X^AH^'i^X'^^^m^'t ^ t o-^i^Xh ^ o ^mi^\^ ¥ ^ ^ ^ i9 ]«V^^ 10 
^twu-^^-- (M&n) C07fe=Sri" Cities A|X UT 5 o i^c i: b i V^ o T S 7^; cD S M (1 
iS7K(7:)^*Ml::bTi^^^tg'l4;6^fo^o fc! « ffi ^ V ^ fc < ?i V ^ o SB # -fe * iO S 
b T §15 V — ^O h ^ iiij jE b T ^ ^fe i- ^ J: 5 Iz b V > t fc ^ o /t i^) aS il3i S ih. 
<v^ZnSS et7:>/-^^^K=¥-Y^y:7^J;t9 ^Sv^ ^-twv :3^* — <7) ^ ^ ^ v> 5 ^ ^ "Cfo 

[ 0 0 6 1 ] 

10. • Z n #|ll^-et\^aa^S b Z n S S e fell t-'M'**^ t I. X H M IT (D ^ 

m^Si^: i o r ^^PfS /6S|^^> bi^:a^^^'i:*Kil3i»^?^^^^ 

[ 0 0 6 2 ] 

[^PJ tD^MtT^Jf^fti] 20 

7 0 0 0 K X ^9{g:\/^fer^g<?:)e^^^±^ii-/tv^tv^5 ±taco ^S^^^ti- ^ * 

?g*iS* 4 4 5 n m ( m n ^-^J 3£ ffl CO L E D 7^^^ b {±1 ^ 7t W ^ti <D — §15 Sr . 

5 7 5 11 m ( u V (D 4^ .^.) 3£322cD^i:i^^}^i-^'i:3fe*^^^'^^i?fti"^Ji J:^^^ <^ t-^^^ 

[ 0 0 6 3 ] 

44 5nm^ffii-I nGaN - LED f^fr^fc b TfT |S il> T ^6 ^9 7^. ^'SJ fg ^ o -^Tt*^*/?^ 
Pp^y^-e fo ^ o 5 7 5 n mcD&S ^ m-rsife«j6^ii>:>^T fo 5 a «^5fci^J (A) (D C e - Y A G 
+ 5 6 8 n m ( d .^J fe ^ o ;rb ^ "T ^ o fi^*&'J (B) Xi&-<fzL 

^ V Z n S e Sh^p 3 Is^j^.m-^ 7 ij^ tu lit ( A 1 . In. G a . Br. CI. I ) 

7^ $ i^fc ^-^<D5&3fcr^*i'± 5 8 5 n m (c.fe) ^fi^^T^fe^o r^f^-fti-^^^o d t c 

CO p|3 p^'j u — V c?:) ra* (7:) 7ii^^ b V ^ , 30 

[0 0 6 4] 

C e ^ Y A G (D ^ ^ ^j: (D ^ ^tM C e (O K - V h ?1 it b 7^=^/^ ^ - :^ /iW;^ ^ (D 

< /c l-t "9 d .-^^ g t^^m /iJ^i" r T:' ^ \/> . rJ: Y A G c?:) h U :y ^ ;^ (D 

"1^ T . C e g M AL b /t -fe 'L^ «h b X « l/^ T V> ^ b X fo ^ c 

[ 0 0 6 5 ] 

b ?:?^ b Z n S e ^ Z n S CD 0% -e ^ Z n S ^ S e ^ „ ^ /fS X \± K - V h ( A 1 . I 

n . G a . Br. CI. I ) (D ^ M l^t x ^ ^ IZiM^ ^ y ?^ — ^ t V X "T ^ o 

X 0 (D Z n S e rd: K 'Y- :y :7° E g z n s e 2 . 7 e V . x = 1 o:) Z n S rJ: >^ K 

^ y''/)> E g z n s 3 • 7 e V -e fo ^ o O ^ t9 1 e V :^ ^ x i:- ct o T V K 4-0 

^ ^- y :7" i± SMt i~ ^ 0 z n s s e (7:) '^^ ^fe ]''~r— • r :^ -ir ^ M T# J: 5 b b v ^ i: v ^ 5 

t/y^'sr^^^^Xttz-o 3 m. 7 K K-/^>^ h ^ A;t^^ :i J: o T J:biKStJrlgv> Ki--, T :^ 

± (Dm:^t^^±j5%^ }\^ ^ o ^co-:) y-r— • T -j^ :7° ^ g # i o r 3fe ^ o ^'c b S 

:)t 4^ 'L^ig-S A ci n.y< >- -V ^> :7"ft-S: A. g ( = h c / E g ) J: -JS: v> t, cD ^ , 

[ 0 0 6 6 ] 

1- <t . >- :3fj y y" E g X. 6 ^ K — • r ^ y ^ 31 # ic: J: ^ H: j-fe CD & * A q t. 
-ft ^ ii- ^ ^ T ^ ^ i: 9 i: e ^ „ -^^^V L c, t^^ y< Y ^ y^Egl^iX 

^ t\^^ Z> :l t^f-Z n S S e -(I! ^IJ Xh^a \t S Wj 6^) 4^ ^fe IS b X Z n S e 

Sbft L E D ^ 1-^ iJ--^cD|g-'erj:?:^ l^o ««Xfe ^ /J^piij^^';:^!^ bT-ftlM-t 
[ 0 0 6 7] 50 
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^m¥yj 'F-^-y Z n S e (D^)t^ A ci ^ ^ s . == 5 8 5 n m "C fe ^9 . mM^D^^t^ ^> 

iSft 5 8 0 11 m - 5 7 0 n m ( u — v Pel) "C' ^ b 1 0 iim M < -t 'ti fc ^ 

^ y t^t^t&-&ax x^xm'tmmizm^t'r ^^^^^ 0 o t^t-n^}^. mmcD'^yt 

^ ^ ^ o 

[ 0 0 6 8 ] 

^ :i -e Z n S (7D ffi J* J:t X 4r 31 tJ< . -^€(0 X113^ S e ^ _ ^ S h^b 3 IS :^ St ^ 7 ^ 

iS-^?MA$ii:§ 5 7 5 n m fiia T\(?:> 3t # ^ r. t fc ^ «^ o X (7? 

[ 0 0 6 9 ] 

r r -1? ^ i: ?E 5> |g Tfe ^ ^ r. ^ T # V ^ o 1X10^^ c iti~ ^ m& 

(K--^^>'h) co?l:A ( K— t:"^^:^^^) ^ "C ^ a r. ^^ JiA ± « it $p o 

[ 0 0 7 0] 

b Z 11 S e S Z n S S e ^ ^ Z n S ^ ^ it ^4 f± B tIc t4 t^: ^ t V ^ 5 Pn^ M 

^„ S^^-ffc}- J: oTTKSrKiR b*Mbt-^o (D tz. h h <^ X Z n S S e m (DUn^ ^ 

A G/^ ^^affi'CO^:)tlfy f^»*Sr3|0J^^lta. S SB ^ ;^ rg^m b T/tt 5 o m&'*ZnSSe 20 
[ 0 0 7 1 ] 

1 ^ X'h ^ . 4 7c r ^ / 3 -e fo ^ o Sffiffi/fr3ffi<D i:bfl 3 / r ^ o ^9 i:t; T 

ct 5 t S;t fi^l^ r < irn.\t (D X h 

[ 0 0 7 2 ] 

■^cT^fc^b * tit CO Z n S S e S-^^^i"^ J: ^9 . :^ ^ V ^ SI * rs dPs b < # Z 

n S S e a:) m i~ ni-f B,^'^ o ^AVt(D'^ytU ^ V ^ 9 g B it CO J: 5 "C F^l # 30 

Z n S S e bT^ij;^ 'e# J: 5 a -t^T^^^lt. m^tUP^m 

i::Mi-h^mm(D « $P n Iz /J^ ^ < ^ co Wi 7K t± .^5^ ^^\z[^±i~ ^^^X h ^ o 

[0 0 7 3] 

&'S^fc:/j^e? r|it3,fe.^ljj tm<<DXh^. :$:'^mXlt.'^CB^X^j:h^m.'i)t(D Z n S S e 
[0 0 7 4 ] 

yc/£b. fSt^:±IB^J; 5) 4^S:7fe*^^tr'(3l£jl b r t ^ ^feffi* ra S-ff W 7fe /i^ ^ T ® «i ^ ;h. . 
'l:7fe«P^gM;::*'fe*;6saiA-t-^ :i i: /.t < . -^^feS «o IS IS ^ >^ %i i" § J: 9 T^ Jt-a^ 

. « So C7:5 ^ # yy^ < ti^i<y(DX\ rJ: ^9 H * t4 CO m M il -ft 1~ o -t: ^ L E D 7fe ^' 

CO it f^iv s % M ^ n * ^ b mm \z ^n-r ^ co \t±x(D'^^ m % yy^ -^it^x^iz-t'^ t- 
i6t7^x5fe-efe o /Co ^mmx\^m.m<D''^%mt\.x\^-^^(Ditt^hs %fy^^^\zLm^ h-r^ 

g|5 ^ A O J: 5 ^ C i /j^ d^^> ^ "c^ ^ o mn <D t \^-^ K * to i!i ^ <t r 

5 ir ^ c r>*^J 1c 'C L E D 5fe §r A:t^ § tr: fl ^ o -r^^«^& v^ co ? 

[ 0 0 7 5 ] 

LED CO W-fe^fei-M b. Z n S S e ^mmX-h'h.Yl^\^(OXh ii (O 7fe ^ 

-T:'^ ^ r. t V> -//M^^gi! rJ: ii c7^ tl: 3fe ^-ft 5 7!)-^ b L E D 3t M b3l8)^ co t> a:) 
4-/0 "T' at K 1"^ fril^^ i:^ 5? 'tth\-l§i\^^-/x> ? *5g5)-^^ll, S ^tr «>fiS;i"' ^ Z n S 

S e CO m U m \^ ( ^< >- K -V :y ; E g ) J; /J-^ 5 :r, 3;^^^ ^ W o fc * 3fe |k 

1- n S: I ^ . ^ V ^ 5 ^ ^ # v ^ /c , 50 



JP 3707446 B2 2O05. 10.19 



[ 0 0 7 6 ] 
* il r. t\Z.Z 

X K) ISV^c its 
- ^ U 

L E D 3fe M b 
[ 0 0 7 7 ] 

^ 9 1- ;K ^l . * 

[ 0 0. 7 8 ] 

[ 0 0 7 9 ] 

Z n S S e /^p a% 
[ 0 0 8 0 ] 

S Z n S S e 

[ 0 0 8 1 ] 

# X, b n ^ o 

[ 0 0 8 2 ] 
[» 3 ] 



n S }1 /-O^ K =¥ ^ /j^ J[S < T . I n G a N - L E D (ii i~ L E D tTI) ^ 
ffiV^, Z n S e <Z)/^ K=^ ^ :7'{± I n G a N - L E D CO^r.^wU^^- 
Tiflfs It X -C. I 11 G a N»fe^§^^;il^<7^^S7t&« ;i L e d t^M/Si" § ^ 
:x K ^ ^/ >^ E g. O Z n S S e /^i^ ^ o ^ CO # ?!: h% i:b i 19 
^t-oZnSSe }i >^ K ^ -Y )X < '9 L E D 
L E D^I-i^^fe^S^sortgj^-^ -eS^T-# ^ ft.r-C:^fo tt" ^ 
-r ^ <h V ^ 5 HM rJ: ie: J: o T \^ ^ ^ o 



t> ^ ?i f iJ ffi ^- ^ . 



E D (7^ ^ 3fe S A, H D Z n S S e U :S ^fe W <=0 K ^ ^> ± t9 

4^ Z n S X ^ -r. ^ ( Z 11 S ^ S e 1 _ ^ ) t . (D^Pl^^l^ 



= 2 . 7+1. 63x — 0. 63x 



( e V) 



( 4 ) 



^Wl^ — ^ e V ft b . & S n m ft ?i f ^ ,t iX K J:fc M L . 

1 23 9 -C'fe§76^fe. LE D^-feTfeS* ^LED iZnS mjsft x IMI i: 



10 



20 



1239 



2.65 + 1.63x-~0.63x 



(nm) (5) 



[ 0 0 8 3 ] 

m /c it J: 1/ ^ c r. rJ: ^ Tfc W ^t:^ II X 3^ o y^i b T I n G a N - lu B V (D M m I 

* § ^ ^ ^ -e § c m^mitx ^^jt^-\tX Z n S S e y< K ^/ E g . /< >^ K 

y y^mm g ( 5 ) ct o T It » -r ^ »: c?:) J; 5 1^ 4^ ^ o 

[ 0 0 8 4 ] 
[ft 1 ] 



30 



I 
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Z n S ^M^^Bit X ^m^t^-^fc t % iC Z n S S e ^ tft ^ <D U ^ X' W: 



X 


1 

L E D M I N 

( n tn J 
\ 11 111 / 




4 7 


0 1 


4 4 1 


0 . 2 


4 2 0 


0 . 2 5 2 


4 10 


0 . 3 


4 0 2 


0 . 4 


3 8 7 


0 . 5 


3 7 4 


0.6 


3 6 4 


0.7 


3 5 6 


0 . 8 


3 4 9 


0 . 9 


3 4 4 


1 . 0 


3 3 9 



[ 0 0 8 5 ] 

I riy Ga 1 _ y N~ LED(30^^JSfiJlI n(?:)fmf0Jty^'g:Mt:^i^5ri:^^ctoT^lil 

^it§rt;o^'e^Q. ^^l^ X 0 \Z I nGaNi7:)izf^L-V>^^t?S:g|^4 1 Onm— 4 6 0 
nm^LTV^^;^!^, InGaNii-^^eA±(7:)4SOnmC03t^-trmi~r.<!::/jS-e#^c In 
(Z) J:l: ^ y V ^ > -ft ?^ -5: -flO ^ 3fe ft /^^ ^ » U . G a (Z) it * 1 - y 7)^ ffi V n ^ ^ ?iS * W --.^ 

5te S t!)^ AMb i~ ^ c 4 1 0 n m ^ Jj;; i" ^ Z n S ?m H% J:t; }1 X = 0 . 2 5 2 T:' ^ o H J: 
t:? #r ^/^ X L T /-O- K :y 7^ ft S X g 4 1 On m X ^9 i, M < ^£ ^ o /i)^ b 1 > x 

> 0 . 2 5 2 (7:)*SH-e fl*-^* (5) lilnGaN-LEDCO^^ft*A,LED^^PS:fe*T 
^ ^# Ttf ?3 ?t£ V^o 0 < X ^ 0 . 2 5 2 c7:)$q|1! fi:^-^ >^ K =¥ -\— y y^ftS 4 1 0 n m 
_h "C^ fo ^ TiJ^ ?3 . ( 5 ) I 11 G a N - L E D c?:) ft A 1 l e d ^ M7^i~ ^ t <^ 

[ 0 0 8 6 ] 

lLEDJ^410nm~460 n.m^i-<bcOT^. M:;ttfx = 0. Ic0i#^fl 460 nni> 

A, L E D > 4 4 1 n m . x = 0 . 2 (T:) f^i 4 6 0 n m > X ^ ^ d > 4 2 0 n m ^ ^ □ 

x = 0 c/:) (asC ( 5 ) /J^ b L E D > 4 6 7 n m ^ 7)> . ^ 4 6 0 n m tJl T V^ 
5 ^ f 1^ tS i& L V ^ , /c" 7!j^ b X = 0 ('^ it ^ o S El id ^ V ^ T li: 7t ft fi: 5 7 0 n m 

— 5 8 0 n m ( u ~ v ) T fr7 H b t'c? V ^ c!: 1/ ^ 9 T t> x 0 /j^ ^ ^ ^ /i^ ;^^ <^ 

m\:::niL(D ( L E D ^fe li: ^fe ffi A -5 ) # ic: J; o T t "C 5 c 

[ 0 0 8 7] 

I n G a N - L E D O ft S ^ ^ e d 7^\^ik ^ ^ X ^ , ^ ;l^ td ^ -f 5 'S' jfc ffi CO Z n 

s j^^^B i^b x o/c i: v^ 5^ J; 5 tvi (5) ^ m'M~r ^ :i t h X ^ ^ , 

[ 0 0 8 8 ] 

1^ 3fc (O Z n S m X r ;l^ -/c Jt 'C f:^, < X 5fe 3zt! J: 9 id ^ 3fe ft S A ci /j^ 5 7 0 n m ~ 5 

8 0 nm<Dmm 'C ?S frt ?i b ?i V > (7) x ^ CO J; 5 ^J: ^ W ± X m & ^ n ^ J; 5 td ^ ^ 

^ X ^ o Z 11 S S e CO ii: 7fe ft "Jt 7i q >- K ^ -Y y g ^d J: o T ^ (DXh ^ /J^ . 
[ 0 0 8 9 ] 

^ T Z n S S e ^JtffiX ^ i^ife" ii, X ^ * ^ X ^ , i% Tf I?- 7)^ b 7^ 

i v^ 5 ^^fJ .'^^ ^ c {d*D ;t T m*lfl t'c^ Z n S S e & 'tt^^Jct- ^ Ji X ;>jp X b V ^ .J^ 

9 ^iJ /j^^ h -^ti ^ M'^^'^ i¥ ^ ^ -o ffi ( 1 0 0 ) z n s s e ffi » m r o 
i: id j: o T . ff& * t?:) ^^v: # o:>AL:jj i^^^a:) z n s s e l^i'fJ^ir ^ t T# 
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[ 0 0 9 0 ] 

z n s s e 3fe « W -fe 3fe /i^ AMi- ^ « ffi . AM ^ ^l-]^^§ycit)t::5: WJtfi"^ 
bV>o affix fo ^ ^ "^IRM-r^ :fj^h^'h Z n S S e '^yt^Rco^ nSX^\-(D'^K 

iL Hi rJ: ^ >t£ M S a* X ^ i- ^ 0 il X t t g X ^ ;6 ^ # Jl III 1 ^ "T ^ ^ S It fiS ih co t4 10 
IB Jii^ -h "t* ^ o 
[0 0 9 1 ] 

^tzZ n S S e^3fc^SrtX^*b?t^fe^<7)WMgij*^i^it)^/c^iD*^J^ 

ffl X fo o 
[ 0 0 9 2 ] 

W 7t ^{S * X ^ . 4 4 5 n m S * ^ij tUm L^tc. L /i)^ U /j^ b T U t 4 4 

5 n mX7i^t;}^}^ 7i b 9 i7:)Xfl?i V^o LED (7^ » fe^ ^ jte -ft ^ 1/ ^ ^ ^ 

LED (D^mW^ [n] i;i j; o X^-ffc-T ^ □ 

[ 0 0 9 3 ] 20 
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(54) WHITE-UGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a durable, small, lightweight white-light emitting 
device that can generate a low color-temperature white color. 

SOLUTION: A fluorescent screen of a massive ZnSSe including 1017 cm-3 or more of 
either one of Al, Ga, In, Br, 01, and I is combined with InGaN-LED that generates a blue 
color of 410 nm-460 nm to excite the ZnSSe fluorescent screen by the blue so as to 
generate a yellow color, and then the blue and the yellow generated are synthesized 
into a white color. The ZnSSe is turned massive, does not absorb water, and thus does 
not deteriorate. The InGaN-LED is durable, and the massive ZnSSe does not 
deteriorate, which will produce a durable white-light emitting device. 
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